A 43-year-old male presented with severe intermittent headaches since two years accompanied by multiple episodes of generalized seizures and left hand weakness. MRI scan and cerebral angiography confirmed the diagnosis of a giant serpentine cerebral aneurysm arising from the middle cerebral artery. The patient was admitted for a possible cerebral embolization after undergoing a Balloon Occlusion Test (BOT). Since he tolerated the occlusion test, he underwent coil embolization afterwards with successful occlusion followed by an uneventful recovery and no complications. Later on, the patient was discharged home in a stable and good general condition without any neurological deficits. A six-month angiography follow-up revealed a complete occlusion with no re-canalization of the coiled giant serpentine aneurysm. Therefore, we concluded that parent artery occlusion is a good and safe procedure providing that the patient tolerated both the occlusion and the hemodynamic stress tests.
Introduction
Giant Serpentine Aneurysms (GSAs) are extremely rare aneurysms with unique radiological and pathological features [1] . They are giant, usually partially thrombose aneurysms with a diameter greater than 25 mm and are characterized by the presence of a snake-like channel between the inflow and outflow of the aneurysm [2] [3] [4] . In 1977, they were first described by Segal and McLaurin [5] as a different entity from intracranial saccular aneurysms in which they lack a discrete identifiable neck [6] . Patients with Giant Serpentine Aneurysms may complain of headache, seizures, upper or lower limbs weakness and many other symptoms depending on the location of the aneurysm, which usually occurs in the Middle Cerebral Artery (MCA) [7] [8] . These clinical features combined with the Computerized Tomography (CT) and Magnetic Resonance Imaging (MRI) results can be easily mistaken for cerebral neoplasms. An early diagnosis of Giant Cerebral Aneurysm by cerebral angiography is critical. The goal of GSAs treatment is to stop the growth, reduce and alleviate the mass effect symptoms and to obliterate the abnormal serpiginous vascular structure. Here, we present a case of Giant Serpentine Aneurysm of the Middle Cerebral Artery in a 43-year-old male who complained of severe intermittent headaches for two years with left hand weakness and multiple episodes of generalized seizures. The patient was treated with occlusion of the parent artery by coils after tolerating the Balloon Occlusion Test.
Case Report
A 43-year-old male was referred to King Abdulaziz Medical City-National Guard (KAMC-NG) Hospital complaining of severe headache. He had a twoyear history of intermittent headaches that had gradually worsened over the past three months. Moreover, he had experienced multiple episodes of generalized seizures and complained of dizziness, easy fatiguability and left hand weakness. There was no vomiting or loss of consciousness. The patient was known to have diabetes and hypertension on treatment. Furthermore, his surgical history was positive for appendectomy. Regarding his physical examination on admission, he was conscious, alert, oriented with GCS 15/15 and vitally stable. A CT without contrast was done in another hospital which revealed a suspected right temporal fossa arteriovenous malformation with no hemorrhage and no significant edema. After that, a follow-up MRI scan showed a right temporal space-occupying lesion measuring 2.7 × 3.8 cm with an evidence of tubular signal void structure within it, raising the possibility of a partially thrombosed aneurysm of the right Middle Cerebral Artery (MCA) associated with peri-lesional edema. Later on, an angiography displayed an abnormal tortuous channel arising from the superior branch of the MCA reflecting the patent channel within the GSA with relative hypo-perfusion on the surrounding temporoparietal region ( Figure  1 ).
For that, the option of occlusion of this Giant Serpentine Aneurysm was considered. Risks and benefits were discussed with the patient. Then he was admitted for cerebral angiogram with Balloon Occlusion Test for twenty minutes, which revealed no neurological deficits. Afterwards, hemodynamic stress test was performed by dropping the mean B.P. by 10% which the patient also tolerated with no clinical symptoms. Because of that, we decided to proceed with the parent artery sacrifice. This procedure was initiated by navigating a micro-catheter to the distal aspect of the GSA. Additionally, a compliant balloon was inflated and coils were progressively deployed until a complete occlusion of the GSA was achieved (Figure 2) .
The patient tolerated the procedure well and was transferred to ICU for a one-day observation. Since his recovery was uneventful with no neurological deficit, he was transferred to a regular ward the next day. An MRI scan follow-up was done and showed no change in the perilesional edema ( Figure 3) . Meanwhile, Dexamethasone was administered from day one with a dose of 3 mg, three times a day for three days and then tapered down over one week.
The patient was discharged home in a stable and good general condition without any neurological deficits. A six-month angiography follow-up revealed a complete occlusion with no re-canalization of the coiled Giant Serpentine Aneurysm (Figure 4 ).
Discussion
In a literature review done by Aletich et al. [2] on 33 cases of GSAs, it was stated that these aneurysms have been identified on the Middle Cerebral Artery or its branch vessels in 51% of the patients, the vertebral artery in 18%, the posterior cerebral artery in 12%, the internal carotid artery in 12%, the anterior cerebral artery in 3%, and the posterior communicating artery in 3%. In our case, the serpentine aneurysm involved the superior branch of the Middle Cerebral Artery.
The presentation of these aneurysms depends on the location, but they usually [15] that proclaimed these lesions remained static while others have reported spontaneous occlusions of these lesions which may be followed by re-canalization. Then again, many other case reports have documented continuous growth of aneurysms with acute deterioration [6] [15] . Therefore, treatment of this rare condition is of crucial importance.
The pathogenesis and the reason of forming GSAs is yet uncertain. Indeed, some reports have linked GSAs with preexisting fusiform [16] [17] [18] or saccular aneurysms [19] [20] [21] [22] that progressed over time to form serpentine aneurysms. Moreover, other reports have hypothesized that hyperglycemia and inflammatory process of the adventitia may help in the formation of these aneurysms [6] . Serpentine aneurysms tend to favor the middle cerebral artery due to the absence of structures that limit the growth of the aneurysm in comparison with the inferior cerebral artery which is surrounded with bony and dural structures [23] .
In CT scans, GSAs may mimic a tumor as it can be seen as a well circumscribed lesion that shows heterogeneous enhancement and could be associated with edema and midline shifting [22] . In fact, catheter angiography is the best modality in identifying the site of the lesion and the size of the serpentine aneu-rysm [10] .
Generally, Giant Serpentine Aneurysms are challenging lesions to treat. Although this may be true, there are several ways to treat GSAs with the aim to exclude the abnormal vascular channel from the circulation, arrest their growth, thus, eliminating the mass effect. This can be achieved by the direct and permanent occlusion of the parent artery at the origin of the aneurysm [10] . That is to say, treatment options mainly include surgical or endovascular interventions; sometimes both of them can be performed together [24] . Open surgical approaches include intracranial bypass and proximal and/or distal clipping, aneurysm resection/reconstruction, or carotid ligation [7] [23] [25] [26] whereas endovascular techniques range from parent artery sacrifice to direct embolization of the GSA with coils, balloons, or liquid embolic agents [3] [9] .
The treatment choice depends on the location, size, morphology and surgical accessibility of the aneurysm, as well as the clinical presentation and the age of the patient [11] [23] . It is also important to evaluate intracranial hemodynamics and perform a careful functional testing of the distal territory before definitive therapy of the aneurysm. This can be determined by an endovascular Balloon Occlusion Test (BOT); the balloon will temporarily occlude the entrance channel to the aneurysm and the patient's neurologic status will be closely monitored. If any changes in the neurological status were observed, that indicates the vascular channel supplies vital distal branches of the parent artery without sufficient collateral filling of the distal vasculature which necessitates a functional bypass procedure to improve the blood supply to the affected hemisphere before performing an endovascular occlusion of the parent artery [6] . Sub-selective injections of amobarbital into the aneurysm may provide complimentary information to the BOT [2] especially in case of terminal branch aneurysm. If the BOT and amobarbital tests were negative, that means the outflow pathway of the serpentine channel does not supply vital brain parenchyma and distal cerebral vessels, and permanent occlusion can be done with detachable balloons, liquid polymerizing agents or coils. In our case, the superior branch of right MCA was occluded with a balloon for 20 minutes. During the occlusion, the patient was neurologically stable with no signs of clinical deterioration. Therefore, the patient was tested further by a hemodynamic stress test where his mean BP was decreased by 10% which he also tolerated well. For that reason, we decided to do the coil embolization with balloon occlusion protection, avoiding aneurysm hemodynamic change. This procedure required double femoral arteries puncture with a second guiding catheter and navigation of a micro-catheter into the distal aspect of the aneurysm. Before deploying the coils, the balloon was inflated and a progressive coil embolization from distal to proximal was done. Afterall, the procedure showed a successful improvement of the patient's clinical condition.
Conclusion
As has been noted, the application of the balloon occlusion and the hemodynamic stress tests, followed by a parent artery sacrifice by coiling was a success-ful and safe treatment method for GSAs given that the patient had tolerated the procedure. This approach immediately relieved symptoms related to the mass effect in our patient.
